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Abstract
Introduction Oral Squamous cell Carcinoma (OSCC) is the most common oral cancer and is treated with surgery, 
radiotherapy and chemotherapy. Various complications of treatment include xerostomia, mucositis, and trismus, 
which affect patients’ quality of life. The aim of this study is to evaluate the mortality, recurrence rate and prevalence 
of oral complications in treated patients.

Method and materials This cross-sectional study reviewed 326 cases of patients with OSCC who were referred to 
public health centers in Shiraz (Khalili Hospital and Dental School) from 2010 to 2020. All patients were contacted, 
and the survivors were called and examined by an oral physician. A medical record was created for them, including 
demographic information, location of the lesion, type of treatment, history of recurrence, metastasis and oral 
complications.

Results 53.5% of patients were male and 46.5% were female. The mean age of patients was 58.68 years. Mortality 
and recurrence rate was respectively 49.8% and 17.8%. The most common location of the lesion was tongue (64%). 
Surgery was done for all patients. 97.4% of patients complained of xerostomia, 46.2% of mucositis and 44.3% of 
trismus.

Conclusion The most common complications of treatment are xerostomia, mucositis, and trismus, respectively. 
Frequent and regular follow-ups and supportive therapies reduce these complications and improve patients’ quality 
of life.
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Introduction
Oral cancer is a broad term that includes a variety of 
malignancies in the tissues of the mouth. Control and 
prognosis may vary in different types and stages of oral 
cancer, which always has a significant impact on the 
patient’s life. Cancer and its treatment are associated with 
complications that may negatively affect the quality of life 
immediately after cancer treatment and throughout the 
patient’s life, which is related to the time of diagnosis and 
duration of cancer treatment [1]. Oral complications may 
lead to disruption of cancer treatment, affecting prog-
nosis and increasing the importance of health care. The 
broad range of oral problems that often arise following 
cancer treatment make it difficult to diagnose and treat-
ment plan. For example, severe mouth and throat pain 
due to inflammation of the oral mucosa, oro-pharyngeal 
candidiasis, decreased salivary gland function, and xero-
stomia often leads to dysphagia and nutritional problems 
in cancer patients [2]. Therefore, oral cancer treatment 
complications severely affect the quality of life during the 
treatment and months or years later.

Squamous cell carcinoma (SCC) is the most common 
oral cavity malignancy that regularly occurs in the soft 
tissues of the mouth. SCC is usually seen as an ulcer or 
red and white lesion in the soft tissue of the mouth, espe-
cially in the lateral border of the tongue [3]. Treatment 
plans vary from surgery, radiotherapy, chemotherapy or 
a combination of them, which cause different compli-
cations for the patient [4]. There are many factors that 
influence the type of treatment. It seems that the most 
important factors are the stage of cancer and tumor 
size. The other factors include age, gender, location and 
pathological grade of the tumor, drinking, and smoking 
[5]. Risk factors affecting the complications of treatment 
comprise preoperative radiotherapy, existence of other 
medical conditions, length of operation, and nutritional 
status [6].

In a similar study, Yok Fui Wong examined 130 patients 
with HNSCC. Their survival rate was estimated at 34.4% 
over five years. Also, 41.4% of patients complained of 
treatment complications [4]. In another study, a 15-year 
follow-up examined the history of smoking in patients 
with SCC and concluded that smoking had little effect on 
the survival rate [7].

The complications of SCC treatment, mortality rate, 
recurrence and metastasis of this disease are essential 
and maintaining follow-up is necessary for patients after 
treatment. Also, there has been no similar study in this 
field, specifically dealing with oral complications of SCC 
and treatment in Iran, in recent years. This study exam-
ined the mortality, recurrence, and oral complications of 
OSCC after treatment in public centers in Shiraz from 
2010 to 2020.

Method and materials
In this cross-sectional study, 326 patients with histo-
pathological diagnosis of OSCC between 2010 and 2020 
that referred to public health centers in Shiraz (Khalili 
Hospital and Dental School) after treatment period, were 
investigated and the stage of the disease was determined 
by clinical aspects and radiographic pictures (CT scan 
particularly).

This study was performed after approval by the ethics 
committee of Shiraz Dental School with the ethics ID 
IR.SUMS.DENTAL.REC.1399.204.

Patients with oral SCC who were treated and signed 
consent forms for examination were included in the 
study. Patients with systemic diseases such as autoim-
mune, inflammatory, infectious, and other cancers and 
medications that cause xerostomia or a change in taste 
or oral ulcers (side effects similar to treated SCC) were 
excluded from this study. For all patients, the examina-
tion was performed with a dental mirror on the dental 
unit with sufficient light.

Information data, including age, sex, financial status 
and level of education of the patients, were collected. 
Also, clinical pictures from different types of oral Squa-
mous Cell Carcinoma patients were collected for better 
visualization of this disease condition. (Fig. 1)

The financial status of patients was divided into three 
groups based on the amount of income: 1- Poor: less than 
2 million Tomans (Iran’s currency). 2- Average: 2 to 7 mil-
lion Tomans. 3- Strong: more than 7  million Tomans. 
Patients’ level of education was also divided into three 
groups: 1- Undergraduate. 2- Diploma and post-diploma. 
3. Bachelor’s degree and higher.

The location of the lesion, the type of treatment and the 
history of recurrence were also evaluated. Also, all oral 
complications, including xerostomia, inability to swal-
low, speak and eat, change in taste, fungal infections of 
the mouth, muscle fibrosis (inability to mouth opening), 
osteoradionecrosis and oral ulcers (mucositis), were 
evaluated. Xerostomia was assessed by tongue blade test, 
and patients were also asked about the feeling of dryness 
and difficulty swallowing. The presence of fungal infec-
tions was clinically evaluated by a dentist and approved 
by an oral medicine specialist. The history or presence of 
oral ulcers (mucositis) and the occurrence of osteoradio-
necrosis were assessed by a questionnaire, oral examina-
tion, and radiography if necessary.

To assess other oral complications, a questionnaire was 
prepared in which the patient reported the presence or 
absence of problems in speaking, swallowing and eat-
ing or inability to mouth opening (muscle fibrosis) and 
changes in the sense of taste.

Restrictions on mouth opening were assessed by mea-
suring the maximum mouth opening with a Colimeter. 
To evaluate the change in the sense of taste, the patient 
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gave one score for his sense of taste 1, 2 and 3, with a 
score of 1 meaning no sense of taste (lack of taste per-
ception) and a score of 2 meaning a slight change of taste 
(perception of only some tastes). And a score of 3 mean-
ing a sense of normal taste.

Finally, the data were entered into SPSS software ver-
sion 23. Chi-square and t-test, ANOVA and Fisher exact 
test were used to analyze the data. Significance level (α) 
was considered 0.05.

Results
In this study, 326 patients with SCC were investigated. 
53.5% of the patients were male, and 46.5% were female. 
The mean age of the patients was 58.68±2 years. 24.3% of 
people had poor financial status and, 68.2% of people had 
moderate financial status and 7.4% of people with good 
financial status. 62% had undergraduate education, 31.2% 
had a diploma and postgraduate education, and 6.8% had 
a bachelor’s or a higher degree (Table 1).

It was reported in 34.5% of smokers and 20.3% of alco-
hol users. All patients underwent surgery, and 52% of 
surgeries were performed by an oral and maxillofacial 
surgeon. 97.8% of patients underwent neck dissection 
surgery. The most common site of the lesion was the 
tongue (64%), and the second common site was the buc-
cal mucosa (15.1%). (Table 2)

The mortality rate of SCC in this study was 49.8%, and 
17.8% of patients reported recurrence after treatment 
(which was confirmed by histopathology).

The most adjunctive treatment was radiotherapy. 
97.4% of the patients underwent radiotherapy, and 17.5% 
underwent chemotherapy in addition to radiotherapy 
(Table 3).

Table 1 Demographic information of patients
Demographic information Percent
Gender Male 53.5%   female 46.5%

Age 58.68

Financial status Low 24.3% moderate 68% 
high 7.4%

Education Undergraduate 62% di-
ploma 31.2% bachelor 6.8%

Alcohol drinking 20.3%

smoking 34.5%

Fig. 1 Clinical pictures from different types of oral Squamous Cell Carcinoma patients
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97.4% of patients complained of xerostomia, which was 

clinically confirmed by tongue blade test.
46.2% of patients reported oral mucositis( 91% after 

radiotherapy and 31% after chemotherapy). 44.3% com-
plained of the inability of mouth opening. 30.8% reported 
a change in taste sensation, of which 12% had completely 
lost their sense of taste. 26.2% reported difficulty speak-
ing and 12.6% reported difficulty eating. (Table 4)

2.8% of patients underwent tooth extraction after SCC 
treatment, but no osteoradionecrosis was reported in any 
patient.

The incidence of treatment complications was not sig-
nificantly related to age, sex, alcohol consumption and 
financial status. (p > 0.05)

Mucositis had a significant relationship with education 
level; (p = 0.024) the prevalence of mucositis was less in 
patients with higher education.

The level of education was significantly related to taste 
changes (p = 0.04), and with the increasing level of educa-
tion, the taste change was less.

The incidence of mucositis was significantly associated 
with smoking (p = 0.04), and the incidence of mucositis 
was higher in smokers.

The recurrence rate was not significantly related to age, 
sex, financial status, education, alcohol and smoking.

Discussion
As mentioned earlier, SCC is the eighth most common 
cancer globally, affecting many people each year [8]. SCC 
has various treatments such as surgery, radiotherapy, 
chemotherapy, etc. Each of these treatments cause com-
plications for the patients that affect the quality of their 
life.

The most common complication following SCC treat-
ment in our patients was xerostomia (97.4%). This find-
ing was similar to the studies of Taoran Cui [9], Kristine 
Loken Westgaard [10] and Jenson AD [11], but in Rajesh 
V.Lalla’s study [12], the most common complication was 
reported as mucositis. The reason for this difference can 
be attributed to the time of research and examination of 
patients so that in Rajesh’s study, patients were exam-
ined six months after treatment (short-term complica-
tions). Still, in this study, a long time had elapsed since 
treatment.

The cause of xerostomia in these patients may be due to 
the removal of part of the salivary glands during surgery 
or because of radiotherapy of the face; the most common 
site of oral SCC is the tongue, so during radiotherapy, the 
salivary glands of the tongue and other salivary glands, 
including the parotid, are destroyed by radiation. Xero-
stomia is a complication that persists in patients for a 
long time. In a 2017 study by Primoz Strogan [13] et al., 
Radiotherapy was identified as the leading cause of xero-
stomia in patients with head and neck cancer; Of course, 
other factors such as age, sex, alcohol drinking and smok-
ing can also play a role as contributing factors. Another 
cause of xerostomia was the significant decrease in saliva 
flow as well as PH and buffering capacity after radiother-
apy [14]. In 2019 Baudelet found that xerostomia was the 
most common complication of long-term follow-up (3 to 
8 years) [15].

The second most common complication among our 
patients was mucositis (46.2%). It is similar to Y Sroussi 
[16] and Rajesh.VLala [12] studies, this complication is 
acute due to damage to oral tissues after radiotherapy or 
chemotherapy. This complication is associated with a lot 
of pain and burning, which greatly affects the quality of 
life of patients. The Prevalence of mucositis is more after 
radiotherapy than chemotherapy. If radiotherapy and 
chemotherapy are performed simultaneously, the sever-
ity of the mucositis will increase. However, the severity 
of mucositis depends on the dose of radiotherapy and the 
type of tissues. Mucositis develops in people who receive 
radiotherapy, which greatly affects their quality of life and 
increases their need for psychological treatment [17, 18].

The third complication was difficulty in mouth opening 
(44.3%). This complication can occur following surgical 
treatment or radiotherapy. If the anatomical structures 
and muscles are removed during the surgical treat-
ment, it can cause limitations in mouth opening. During 

Table 2 Location of lesion
Location of lesion Percent
Tongue 64%

Floor of the mouth 15.1%

Buccal mucosa 5.8%

Palate 3.1%

Alveolar process 2.8%

Salivary glands 1.2%

Body of mandible 0.3%

lips 0.3%

Table 3 Type of treatment
Type of treatment Percent
Surgery 100%

Surgery-radiotherapy 97.4%

Surgery-chemotherapy 17%

Surgery-radiotherapy-chemotherapy 31.7%

Table 4 Prevalence of oral complication
Oral complication Percent
Xerostomia 97.4%

Mucositis 46.2%

Inability to mouth opening 44.3%

Taste change 30.8%

Difficulty to speak 26.2%

Difficulty to swallow 12.6%
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radiotherapy treatment, the jaw muscles may develop 
fibrosis, which restricts the opening of the mouth. Simi-
lar to our result, Sook.Y .Loh [19] found that trismus is 
one of the most common complications of cancer treat-
ment, which can result from surgical removal of anatomi-
cal structures and muscle fibrosis following radiotherapy. 
In another study conducted in 2017 by Sarah J. Bander, 
the prevalence of trismus among 730 patients with SCC 
was estimated at 23.6% [20]. In another study, the rate of 
mouth opening was examined in 671 patients, and in a 
quarter of patients, the rate of mouth opening was less 
than 33 mm [21].

In the present study, evaluating the causes or risk fac-
tors affecting the incidence of complications of cancer 
treatments, only mucositis had an inverse relationship 
with patients’ level of education (p = 0.024). The number 
of people with mucositis in patients with a bachelor’s 
degree or higher was significantly lower than other two 
groups, due to the fact that people with a higher level of 
education paid more attention to regular follow-ups and 
Frequent visits after treatment and recieved more sup-
portive treatments that reduce mouth irritation. Also, 
these people have more precise oral hygiene, which 
makes them have a lower plaque index, which prevents 
inflammation. To date, no study has been conducted on 
this subject that we can compare our results with them.

Also, in people with a bachelor’s degree or higher, 
the rate of losing sense of taste was lower than in other 
groups. This case, similar to oral mucositis, can be attrib-
uted to the shorter duration of complications of cancer 
treatment due to the follow-up and use of existing treat-
ments. No study has been done in this regard to compare 
the results.

Based on our findings, the incidence of mucositis was 
higher in smokers. (p = 0.04) due to the damage that 
smoking causes to the tissues, smokers are more prone 
to tissue damage. Bo-Young Hong reached a similar con-
clusion, and in his study, the severity of mucositis due to 
chemotherapy was significantly associated with smok-
ing [22]. Another study by Beata Szeszko concluded that 
the severity of mucositis was higher in smokers, so 13.5% 
of them needed to be hospitalized to alleviate mucositis 
[23].

Lack of study time as well as small sample size, were 
the limitations of this study. Prevalence of Covid 19 dis-
ease and several months of quarantine and non-referral 
of patients, lack of cooperation of the families of the 
deceased, and lack of full response from other patients 
are other limitations of this study. It is suggested that in 
future studies in this field, more people and more valid 
questionnaires must be studied to assess the risk factors 
and quality of life of patients seeking treatment to achieve 
more results and more certainty.

Conclusion
SCC treatments include surgery, radiotherapy and che-
motherapy, which cause complications that have a sig-
nificant impact on patients’ quality of life. The most 
common of these complications were xerostomia (97.4%), 
mucositis (46.2%) and limited mouth opening (44.3%), 
respectively. Mucositis had a significant relationship with 
the level of education, and the higher the education, the 
lower the percentage of mucositis reported. Increasing 
the level of education also led to a lower incidence of 
decreased taste in patients. In addition, the incidence of 
mucositis was significantly higher in smokers.

Frequent and regular follow-ups and supportive 
therapies will reduce these complications and improve 
patients’ quality of life.
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